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FIGURE 5A NUCLEOTIDE SEQUENCE FOR Y. PESTIS BLAST PHYTASE (SEQ ID 
NO:l) 

ATGTCAGTATTAGAAAATCGTGTACGGCTATCTGGGCTGGTATTGATGCTAAGCGGA 

TTGGCTGCTATTACTGCGCCGGTAGCCGCCGAGCCATCGGGCTATACTTTAGAACGT 

GTGGTTATTTTGAGTCGCCATGGTGTTCGCTCGCCGACCAAACAAACGCAGCTTATG 

AATGATGTTACGCCAGATAAGTGGCCACAATGGCCGGTAAAAGCGGGGTATTTAAC 

GCCACGTGGTGCGGAGTTGGTCACATTGATGGGGGGGTTTTATGGTGATTACTTTCG 

CAGCCTTGGTTTGTTAGCGGCGGGATGTCCGGCAGAGGGGGGGGTATATGCACAGG 

CAGATATCGATCAACGTACCCGCTTAACCGGACAGGCATTTCTTGATGGTGTGGCTC 

CGGGGTGTGGTTTGACCGTGCATAATCAGGCCGATTTGAAAAAGACCGATCCCCTGT 

TCCATCCGGTAGAGGNTGGCGTGTGTAAGTTANACGNNGCACAAACAGATAAAGCG 

ATTGAAGAACANTTGGGCGGGCCGTTAGATACGGTGAGCCAGCGCTACGCTAAACC 

TTTTGCCCAGATGGGGGACGTGCTGAATTTTGCGGCTTCTCCTTATTGCAAATCTTTG 

CAACAGCAAGGAAAAACGTGTGATTTTGCCCACTTTGCGGCCAATGAAGTTAACGTT 

AATAAAGAAGGGACAAAAGTGACCCTCAGTGGGCCACTGGCGTTATCATCGACATT 

GGGTGAAATCTTCTTATTACAAAACGCACAAGCCATGCCAGAGGTTGCCTGGCAAC 

GGCTAAAAGGGGCGGAGAATTGGGTATCCTTATTGTCATTACATAACGCGCAATTTA 

ATTTAATGGCAAAAACACCGTATATCGCCCGTCATAAAGGGACGCCATTATTACAGC 

AGATAGATACGGCTTTAACCCTTCAACTGGATGCTCAGGGGCAAAAGCTACCCATTT 

CAGCCCAAAACCGGGTCTTGTTCCTCGGTGGGCATGATACCAATATTGCCAATATTG 

CGGGTATGCTGGGAGCCGACTGGCAGCTACCCGAGCAACCTGATAATACTCCACCA 

GGTGGGGGATTGGTTTTTGAACTATGGCAAAATCCGGATAACCACCAGCGCTACGTT 

GCGGTGAAGATGTTCTACCAAACGATGGATCAGTTGCGTAATGCCGAAAAATTGGA 

TCTGAAAAATAACCCAGCGGGTATTATTTCCGTTGCAGTTGCTGGTTGTGAAAATAA 

CGGTGACGATAAGCTTTGCGAGCTTGATACATTCCAAAAGAAAGTGGCTAAGGTAA 

TTGAACCTGCCTGCCACATCTAA 



FIGURE SB NUCLEOTIDE SEQUENCE FOR CORRECTED Y. PESTIS BLAST 
PHYTASE (SEQ ID NO:2) 

MSVLENRVRLSGLVLMLSGLAAITAPVAAEPSGYTLERVVILSBUIGVRSPTKQTQLMND 

VTPDKWPQWPVKAGYLTPRGAELVTLMGGFYGDYFRSLGLLAAGCPAEGGVYAQADI 

DQRTRLTGQAFLDGVAPGCGLTVHNQADLKBCTDPLFHPVEXGVCKLXXAQTDKAIEEX 

LGGPLDTVSQRYAKPFAQMGDVLNFAASPYCKSLQQQGKTCDFAHFAANEVNVNKEG 

TKVTLSGPLALSSTLGEIFLLQNAQAMPEVAWQRLKGAENWVSLLSLHNAQFNLMAKT 

PYIARHKGTPLLQQIDTALTLQLDAQGQKLPISAQNRVLFLGGHDTNIANIAGMLGADW 

QLPEQPDNTPPGGGLVFELWQNPDNHQRYVAVKMFYQTMDQLRNAEBaLDLKNNPAGII 

SVAVAGCENNGDDKLCELDTFQKKVAKVffiPACHI 
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FIGURE SC NUCLEOTIDE SEQUENCE FOR CORRECTED Y. PESITS PHYTASE 
(SEQ ID NO:3) 

ATGTCAGTATTAGAAAATCGTGTACGGCTATCTGGGCTGGTATTGATGCTAAGCGGA 

TTGGCTGCTATTACTGCGCCGGTAGCCGCCGAGCCATCGGGCTATACTTTAGAACGT 

GTGGTTATTTTGAGTCGCCATGGTGTTCGCTCGCCGACCAAACAAACGCAGCTTATG 

AATGATGTTACGCCAGATAAGTGGCCACAATGGCCGGTAAAAGCGGGGTATTTAAC 

GCCACGTGGTGCGGAGTTGGTCACATTGATGGGGGGGTTTTATGGTGATTACTTTCG 

CAGCCTTGGTTTGTTAGCGGCGGGATGTCCGGCAGAGGGGGGGGTATATGCACAGG 

CAGATATCGATCAACGTACCCGCTTAACCGGACAGGCATTTCTTGATGGTGTGGCTC 

CGGGGTGTGGTTTGACCGTGCATAATCAGGCCGATTTGAAAAAGACCGATCCCCTGT 

TCCATCCGGTAGAGACTGGCGTGTGTAAGTTAGACAACGCACAAACAGATAAAGCG 

ATTGAAGAACGATTGGGCGGGCCGTTAGATACGGTGAGCCAGCGCTACGCTAAACC 

TTTTGCCCAGATGGGGGACGTGCTGAATTTTGCGGCTTCTCCTTATTGCAAATCTTTG 

CAACAGCAAGGAAAAACGTGTGATTTTGCCCACTTTGCGGCCAATGAAGTTAACGTT 

AATAAAGAAGGGACAAAAGTGACCCTCAGTGGGCCACTGGCGTTATCATCGACATT 

GGGTGAAATCTTCTTATTACAAAACGCACAAGCCATGCCAGAGGTTGCCTGGCAAC 

GGCTAAAAGGGGCGGAGAATTGGGTATCCTTATTGTCATTACATAACGCGCAATTTA 

ATTTAATGGCAAAAACACCGTATATCGCCCGTCATAAAGGGACGCCATTATTACAGC 

AGATAGATACGGCTTTAACCCTTCAACTGGATGCTCAGGGGCAAAAGCTACCCATTT 

CAGCCCAAAACCGGGTCTTGTTCCTCGGTGGGCATGATACCAATATTGCCAATATTG 

CGGGTATGCTGGGAGCCGACTGGCAGCTACCCGAGCAACCTGATAATACTCCACCA 

GGTGGGGGATTGGTTTTTGAACTATGGCAAAATCCGGATAACCACCAGCGCTACGTT 

GCGGTGAAGATGTTCTACCAAACGATGGATCAGTTGCGTAATGCCGAAAAATTGGA 

TCTGAAAAATAACCCAGCGGGTATTATTTCCGTTGCAGTTGCTGGTTGTGAAAATAA 

CGGTGACGATAAGCTTTGCGAGCTTGATACATTCCAAAAGAAAGTGGCTAAGGTAA 

TTGAACCTGCCTGCCACATCTAA 
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FIGURE 5D: AMINO ACID SEQUENCE FOR CORRECTED Y. PESTIS PHYTASE 
(SEQ ID NO:4) 

Met Ser Val Leu Glu Asa Arg Val Arg Leu Ser Gly Leu Val Leu Met Leu Ser Gly Leu Ala Ala 
lie Thr Ala Pro Val Ala Ala Glu Pro Ser Gly Tyr Thr Leu Glu Arg Val Val He Leu Ser Arg His 
Gly Val Arg Ser Pro Thr Lys Gin Thr Gin Leu Met Asn Asp Val Thr Pro Asp Lys Trp Pro Gin 
Trp Pro Val Lys Ala Gly Tyr Leu Thr Pro Arg Gly Ala Glu Leu Val Thr Leu Met Gly Gly Phe 
Tyr Gly Asp Tyr Phe Arg Ser Leu Gly Leu Leu Ala Ala Gly Cys Pro Ala Glu Gly Gly Val Tyr 
Ala Gin Ala Asp He Asp Gin Arg Thr Arg Leu Thr Gly Gin Ala Phe Leu Asp Gly Val Ala Pro 
Gly Cys Gly Leu Thr Val His Asn Gin Ala Asp Leu Lys Lys Thr Asp Pro Leu Phe His Pro Val 
Glu Thr Gly Val Cys Lys Leu Asp Asn Ala Gin Thr Asp Lys Ala He Glu Glu Arg Leu Gly Gly 
Pro Leu Asp Thr Val Ser Gin Arg Tyr Ala Lys Pro Phe Ala Gin Met Gly Asp Val Leu Asn Phe 
Ala Ala Ser Pro Tyr Cys Lys Ser Leu Gin Gin Gin Gly Lys Thr Cys Asp Phe Ala His Phe Ala 
Ala Asn Glu Val Asn Val Asn Lys Glu Gly Thr Lys Val Thr Leu Ser Gly Pro Leu Ala Leu Ser 
Ser Thr Leu Gly Glu He Phe Leu Leu Gin Asn Ala Gin Ala Met Pro Glu Val Ala Trp Gin Arg 
Leu Lys Gly Ala Glu Asn Trp Val Ser Leu Leu Ser Leu His Asn Ala Gin Phe Asn Leu Met Ala 
Lys Thr Pro Tyr lie Ala Arg His Lys Gly Thr Pro Leu Leu Gin Gin He Asp Thr Ala Leu Thr Leu 
Gin Leu Asp Ala Gin Gly Gin Lys Leu Pro He Ser Ala Gin Asn Arg Val Leu Phe Leu Gly Gly 
His Asp Thr Asn He Ala Asn He Ala Gly Met Leu Gly Ala Asp Trp Gin Leu Pro Glu Gin Pro 
Asp Asn Thr Pro Pro Gly Gly Gly Leu Val Phe Glu Leu Trp Gin Asn Pro Asp Asn His Gin Arg 
Tyr Val Ala Val Lys Met Phe Tyr Gin Thr Met Asp Ghi Leu Arg Asn Ala Glu Lys Leu Asp Leu 
Lys Asn Asn Pro Ala Gly He He Ser Val Ala Val Ala Gly Cys Glu Asn Asn Gly Asp Asp Lys 
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FIGURE 5E: NUCLEOTIDE SEQUENCE FOR 953-6 (SEQ ID NO: 5) 

ATGATCGATAAATTTATTCCACAAGGGAGAGAGTCCGTGAAGCATAGCCTGCTTTTG 

TCCGCCGCGCTGCTGGCGGGATGCGCCGCGTCCGCGCCCGGCGCCGACGCATCGCCT 

GCCGCGCCGGGGTCGCTAAAGCrCGAAAAGGTCGTGATGCTGATGCGCCACGGCGT 

TCGCCCGCCAACCAAGGCGGCGGTGGTGCCGCCCGGTTATTCGGCCGAAACATGGC 

CCGACTGGCCGGTCGATTTCGGCCTGCTGACGCCGCACGGCGCGGCGGGGGTCAAG 

CTGCrCGGCGAAAGCGACCGCCTCACTTTCGGCGGTCGCGGCCTATTCCCGGACGGT 

TGTCCCGCCGCGGGCACGATCGTCCTCAAGGCAAGCTACAAGGAGCGCACGATCGC 

GACCGCGCAGAACTGGGCCGCGGGGTTCATGCCCGGCTGCACGGCGGATGTCGCGC 

ATCCCGCCGGTCCGGACGATGACGCGATCTTTCATGGGCTCGACGGCGGCCCCGCCT 

CGTTCGACGGCAAGCGGGCATTCGATGCCGCGCTCGCCCAGGCGCCCGAGGGCGGG 

CTGACCGCCGAAACCGCACGCCATCGCGGCGAACTGACCTTGCTCGCGAAAGTGCT 

GAATTGTGCGCTGCCCGCCTGCCCGCTGATCGCCGAGCCGAGCCGACTGGTCGCGCA 

GCCGCACGATCGCCCCGATCTCGAAGGCCCGCTCGACGTCGGATCGACCGCGAGCC 

AGACGCTGGTGCTGGAATATCTGGAAGGCAAGCCGATGGCCGAGGTCGGCTGGGGC 

CGCGTAAGCCGCGCCGAGATCGAGCAGTTGCTGCGCTTTCATCCGCTCAAATTCCGC 

TATTCGAATCGCCCCGGCTATATCGCCGCCGCCGCCGCGGCGCCGATCGTGCGCGAA 

ATCGTTGCGGCGCTCGACAGCAACAGCCCGGCGCGGCTGACCrTGCTCGCCGGGCA 

CGACACGAACGTCGCCGACCTCGGCGGCTTCTTCGACCTGCACTGGCAGGTGCCGA 

GCTATCCCGCCGACGAGGTTCCGCCCGGCAGCGCGTTGGGGTTCGAGCTGGTCAGC 

AACGCGAAGGGCGACCGCTATGTCCGCGCCTTCTATCGCGCGCAGACGATGGACCA 

GCTCCGCAACCTCGAACCGCTGGGGTCGGGTGACGCGCTGTACCGCCGCTATCTTCC 

CATTCCGGGGTGCGGCCATTCGGTCGAGGCAACCGCGTGCAGCTGGAGTGATTTCGC 

CCGGCTCGCCGCGCCGCGCGGGTAA 
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FIGURE 5F: AMINO ACID SEQUENCE FOR 953-6 (SEQ ID NO:6) 
Met He Asp Lys Phe He Pro Gin Gly Arg Glu Ser Val Lys His Ser Leu Leu Leu Ser Ala Ala Leu 
Leu Ala Gly Cys Ala Ala Ser Ala Pro Gly Ala Asp Ala Ser Pro Ala Ala Pro Gly Ser Leu Lys 
Leu Glu Lys Val Val Met Leu Met Arg His Gly Val Arg Pro Pro Thr Lys Ala Ala Val Val Pro 
Pro Gly Tyr Ser Ala Glu Thr Trp Pro Asp Trp Pro Val Asp Phe Gly Leu L^u Thr Pro His Gly 
Ala Ala Gly Val Lys Leu Leu Gly Glu Ser Asp Arg Leu Thr Phe Gly Gly Arg Gly Leu Phe Pro 
Asp Gly Cys Pro Ala Ala Gly Thr He Val Leu Lys Ala Ser Tyr Lys Glu Arg Thr He Ala Thr Ala 
Gin Asn Trp Ala Ala Gly Phe Met Pro Gly Cys Thr Ala Asp Val Ala His Pro Ala Gly Pro Asp 
Asp Asp Ala He Phe His Gly Leu Asp Gly Gly Pro Ala Ser Phe Asp Gly Lys Arg Ala Phe Asp 
Ala Ala Leu Ala Gin Ala Pro Glu Gly Gly Leu Thr Ala Glu Thr Ala Arg His Arg Gly Glu Leu 
Thr Leu Leu Ala Lys Val Leu Asn Cys Ala Leu Pro Ala Cys Pro Leu He Ala Glu Pro Ser Arg 
Leu Val Ala Gin Pro His Asp Arg Pro Asp Leu Glu Gly Pro Leu Asp Val Gly Ser Thr Ala Ser 
Gin Thr Leu Val Leu Glu Tyr Leu Glu Gly Lys Pro Met Ala Glu Val Gly Trp Gly Arg Val Ser 
Arg Ala Glu He Glu Gin Leu Leu Arg Phe His Pro Leu Lys Phe Arg Tyr Ser Asn Arg Pro Gly 
Tyr He Ala Ala Ala Ala Ala Ala Pro He Val Arg Glu He Val Ala Ala Leu Asp Ser Asn Ser Pro 
Ala Arg Leu Thr Leu Leu Ala Gly His Asp Thr Asn Val Ala Asp Leu Gly Gly Phe Phe Asp Leu 
His Trp Gin Val Pro Ser Tyr Pro Ala Asp Glu Val Pro Pro Gly Ser Ala Leu Gly Phe Glu Leu Val 
Ser Asn Ala Lys Gly Asp Arg Tyr Val Arg Ala Phe Tyr Arg Ala Gin Thr Met Asp Gin Leu Arg 
Asn Leu Glu Pro Leu Gly Ser Gly Asp Ala Leu Tyr Arg Arg Tyr Ixu Pro He Pro Gly Cys Gly 
His Ser Val Glu Ala Thr Ala Cys Ser Trp Ser Asp Phe Ala Arg Leu Ala Ala Pro Arg Gly; 
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FIGURE 5G: NUCLEOTIDE SEQUENCE FOR RHIZOBIUM (SEQ ID NO: 7) 

GTGAAGCATAGCCTGCTTTTGCCTGCCGCGCTGCTGGCGGGATGCGCCGCGTCCGCG 

CCCGGAGCCGACGCATCGCCTGCCGCGCCGGGGTCGCTAAAGCTCGAAAAGGTCGT 

AATGCTGATGCGCCACGGCGTTCGCCCGCCAACCAAGGCGGCGGTGGTGCCGCCCG 

GTTATTCGGCCGAAACATGGCCCGACTGGCCGGTCGATTTCGGCCTGCTGACGCCGC 

ACGGCGCGGCGGGGGTCAAGCTTCTCGGCGAAAGCGACCGCCTCTATTTCGGCGGT 

CGCGGCCTGTTTCCCGAGGGATGCCCGGCGGCGGGCACGATCGTCCTCAAGGCGAG 

CTACAAGGAGCGCACGATCGCCACCGCGCAGAGCTGGGCCGCGGGGTTCATGCCCG 

GCTGCGCGACGGATGTCGCGCATCCCGCCGGTCCGGACGATGACGCGATCTTTCATG 

GGCTCGACGGCGGCCCCGCCTCGTTCGACGGCAAGCGGGCGTTCGATGCCGCGCTC 

GCCCAGGCGCCCGAGGGCGGGCTGACCGCCGAAACCGCACGTCATCGCGGCGAACT 

GACCTTGCTCGCGAAAGTGCTGAATTGCGCGCTGCCCGCCTGCCCGCTGATCGCCGA 

GCCGAGCCGGCTGGTCGCGCAGCCGCACGATCGCCCCGAGATCGAAGGCCCGCTCG 

ACGTCGGATCGACCGCCAGCCAGACGCTGGTGCTGGAATATCTGGAAGGCAAGCCG 

ATGGCCGAGGTCGGCTGGGGCCGCGTGAGCCGCGCCGAGATCGAGCAGTTGCTGCG 

CTTTCATCCGCTCAAATTCCGCTATTCGAATCGCCCCGGCTATATCGCCGCCACCGCC 

GCGGCGCCGATCGTGCGCGAAATCGTCACGGCGCTCGGCGACCGAAGCCCGGCGCG 

GCTGACCTTGCTCGCCGGGCACGACACGAACGTCGCCGACCTCGGCGGCTTCTTCGA 

CCTGCACTGGCAGGTGCCGAGTTATCCCGCCGACGAGGTTCCGCCCGGCAGCGCACT 

GGGGTTTGAACTGGTCAGCAATGCGAAGGGCGACCGCTATGTCCGCGCCTTCTATCG 

CGGGCAGACGATGGACCAGCTCCGCAACCTCGAACCGCTGAGGTCGGACGATACGC 

TGTTCCGCCGCTATCTTCCCATTCCGGGGTGCGGCAATTCGGTCGAGGCGACCGCCT 

GCGCCTGGAGTGATTTCGCCCGGCTCGCCGCGCCGCGCGGGTAA 
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FIGURE 5H: AMINO ACID SEQUENCE FOR RHIZOBIUM (SEQ ID NO:8) 

Val Lys His Ser Leu Leu Leu Pro Ala Ala Leu Leu Ala Gly Cys Ala Ala Ser Ala Pro Gly Ala 
Asp Ala Ser Pro Ala Ala Pro Gly Ser Leu Lys Leu GIu Lys Val Val Met Leu Met Arg His Gly 
Val Arg Pro Pro Thr Lys Ala Ala Val Val Pro Pro Gly Tyr Ser Ala Glu Thr Trp Pro Asp Trp Pro 
Val Asp Phe Gly Leu Leu Thr Pro His Gly Ala Ala Gly Val Lys Leu Leu Gly Glu Ser Asp Arg 
Leu Tyr Phe Gly Gly Arg Gly Leu Phe Pro Glu Gly Cys Pro Ala Ala Gly Thr He Val Leu Lys 
Ala Ser Tyr Lys Glu Arg Thr He Ala Thr Ala Gin Ser Trp Ala Ala Gly Phe Met Pro Gly Cys Ala 
Thr Asp Val Ala His Pro Ala Gly Pro Asp Asp Asp Ala He Phe His Gly Leu Asp Gly Gly Pro 
Ala Ser Phe Asp Gly Lys Arg Ala Phe Asp Ala Ala Leu Ala Gin Ala Pro Glu Gly Gly Leu Thr 
Ala Glu Thr Ala Arg His Arg Gly Glu Leu Thr Leu Leu Ala Lys Val Leu Asn Cys Ala Leu Pro 
Ala Cys Pro Leu lie Ala Glu Pro Ser Arg Leu Val Ala Gin Pro His Asp Arg Pro Glu lie Glu Gly 
Pro Leu Asp Val Gly Ser Thr Ala Ser Gin Thr Leu Val Leu Glu Tyr Leu Glu Gly Lys Pro Met 
Ala Glu Val Gly Trp Gly Arg Val Ser Arg Ala Glu He Glu Gin Leu Leu Arg Phe His Pro Leu 
Lys Phe Arg Tyr Ser Asn Arg Pro Gly Tyr He Ala Ala Thr Ala Ala Ala Pro He Val Arg Glu He 
Val Thr Ala Leu Gly Asp Arg Ser Pro Ala Arg Leu Thr Leu Leu Ala Gly His Asp Thr Asn Val 
Ala Asp Leu Gly Gly Phe Phe Asp Leu His Trp Gbi Val Pro Ser Tyr Pro Ala Asp Glu Val Pro 
Pro Gly Ser Ala Leu Gly Phe Glu Leu Val Ser Asn Ala Lys Gly Asp Arg Tyr Val Arg Ala Phe 
Tyr Arg Gly Gin Thr Met Asp Gin Leu Arg Asn Leu Glu Pro Leu Arg Ser Asp Asp Thr Leu Phe 
Arg Arg Tyr Leu Pro He Pro Gly Cys Gly Asn Ser Val Glu Ala Thr Ala Cys Ala Trp Ser Asp 
Phe Ala Arg Leu Ala Ala Pro Arg Gly; 
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FIGURE 51: ^fUCLEOTroE SEQUENCE FOR 954-2 (SEQ ID NO:9) 

ATGAAGAAGACGATATGGAGGAGAGTTGGACAGCGATGGCGAAGGGGTGCGTGTG 

CCGCAACGGTATTGCTTTCGGCATGCTCAACGCAACTGCCGGGCGTGCCTGCAACGC 

TGTCGGCCGCGGGTAGCGAGCCGCCCCGGAAGGCCGCGGCAACAGATGGCATGCCG 

CAAGACTGGTCGCTCGACGCGTTGGTCATCGTCAGCCGGCACXJGCGTGCGGTCrCCG 

ACGCGTCCGGAGCCGCCGCTGGAGAGCCTCAGCCCCGATCCGTGGCCCCAGTGGCC 

CGTGCCGACTGCCCACCTGACCGATCGTGGCGCGGCGCTCGTCTCGCAGATGGGGC 

GGTACTACGGTGATTGGCTTCGTGCCCGGGGTGTGCTGCCGGCCAGCGGGTGCCCTG 

CGACCGGAACGCTTTACGGATGGGCAGACGTTGACCAGCGGACCCGTCTGACGGGC 

GACGCCCTGCTCCTCGGCATGGCGCCAGGCTGCGGTATCCACAGCGATCATCGCGCG 

GCGCTCGACGAGAAGGATCCGATCTTCCACGCGATGGAATCGGGTGCATGCCCAGT 

CGACCCCGTACAGGCGAAGCGCGACATCGAAGCGCATGCCGGCGAGGGCGGCGTG 

GCGACACTGGGAAGGCGCTACGCAGCAAGCCTGACCAGAATGAGCGAGGTGCTCGA 

CTACGCCCATAGCGCCGATTGCGCGAGGCATGGCGGCCAATGCGACTATGCGCGCC 

AACCCAATCGTGTCGAGATCAGACCAGATGGCCTTCATGCCGCGTTGAAGGGCCCG 

ATGGGCAGTGCTTCGACCGTCTCCGAGGTCTTCCTGCTCGAACATGGGCAGGGCCTG 

CCACAGGAGCAGGTTGCATGGGGCCGTATCCACGATGCGCAGGACTGGACGCTGCT 

GATGCAGGCGCATAACGCGCAGTTCGATCTGATGGCGAAGACGCCTTACATGGGTA 

CTCGAAGGGGCACGCCGATGCTCGCTTCGGTGCTCGATGCGCTTGAGCGGCGCGCTG 

GCGCCCCAGCTCCGGAGCTTGCCGTCAAAGGCCCGAAGCTGCCCCAAGGCAACCGT 

GTCTATGTGCTGACCGCGCATGACACGAATCTTGCACACTTGGCCGGCTTGCTGCAC 

TTGGACTGGACCCTGCCCGAGCAACCGGACGACACGCCGCCGGGCGGTGCAATGGT 

GTTCTCCTTGTGGCGGGAGCCTGGCACGCAGGCACGTTTCGTTCGCGTGGAGATGGT 

CTATCAGTCGATGGATCAGCTTCGGCAGCTCACGCCGCTCTCCCTGGCGCAGCCGCC 

CCATCGCCTGATCTTGCCGTTGCCCGGCTGTGCCGACGCGGCGCACGGACATGCATG 

CAGCCTGCCGGAGTTCAGCCGGCGTGTGCGCGCGGCATTGTCCCCCTCCTGCCTGGA 

GGCTGTGACCGCGGCGCACTAG 



BO.SION I^i45^^v} 



FIGURE 5J: AMINO ACID SEQUENCE FOR 954-2 (SEQ ID NO: 10) 

Met Lys Lys Thr lie Trp Arg Arg Vai Gly Gin Arg Trp Arg Arg Gly Ala Cys Ala Ala Thr Val 
Leu Leu Ser Ala Cys Ser Thr Gin Leu Pro Gly Val Pro Ala Thr Leu Ser Ala Ala Gly Ser Glu Pro 
Pro Arg Lys Ala Ala Ala Thr Asp Gly Met Pro Gin Asp Trp Ser Leu Asp Ala Leu Val He Val 
Ser Arg His Gly Val Arg Ser Pro Thr Arg Pro Glu Pro Pro Leu Glu Ser Leu Ser Pro Asp Pro Trp 
Pro Gin Trp Pro Val Pro Thr Ala His Leu Thr Asp Arg Gly Ala Ala Leu Val Ser Gki Met Gly 
Arg Tyr Tyr Gly Asp Trp Leu Arg Ala Arg Gly Val Leu Pro Ala Ser Gly Cys Pro Ala Thr Gly 
Thr Leu Tyr Gly Trp Ala Asp Val Asp Gin Arg Thr Arg Leu Thr Gly Asp Ala Leu Leu Leu Gly 
Met Ala Pro Gly Cys Gly He His Ser Asp His Arg Ala Ala Leu Asp Glu Lys Asp Pro He Phe His 
Ala Met Glu Ser Gly Ala Cys Pro Val Asp Pro Val Gin Ala Lys Arg Asp He Glu Ala His Ala 
Gly Glu Gly Gly Val Ala Thr Leu Gly Arg Arg Tyr Ala Ala Ser Leu Thr Arg Met Ser Glu Val 
Leu Asp Tyr Ala His Ser Ala Asp Cys Ala Arg His Gly Gly Gin Cys Asp Tyr Ala Arg Gin Pro 
Asn Arg Vai Glu He Arg Pro Asp Gly Leu His Ala Ala Leu Lys Gly Pro Met Gly Ser Ala Ser 
Thr Val Ser Glu Val Phe Leu Leu Glu His Gly Gin Gly Leu Pro Gin Glu Gin Val Ala Trp Gly 
Arg He His Asp Ala Gin Asp Trp Thr Leu Leu Met Gin Ala His Asn Ala Gin Phe Asp Leu Met 
Ala Lys Thr Pro Tyr Met Ala Thr Arg Arg Gly Thr Pro Met Leu Ala Ser Val Leu Asp Ala Leu 
Glu Arg Arg Ala Gly Ala Pro Ala Pro Glu Leu Ala Val Lys Gly Pro Lys Leu Pro Gin Gly Asn 
Arg Val Tyr Val Leu Thr Ala His Asp Thr Asn Leu Ala His Leu Ala Gly Leu Leu His Leu Asp 
Trp Thr Leu Pro Glu Gin Pro Asp Asp Thr Pro Pro Gly Gly Ala Met Val Phe Ser Leu Trp Arg 
Glu Pro Gly Thr Gin Ala Arg Phe Val Arg Val Glu Met Val Tyr Gin Ser Met Asp Gin Leu Arg 
Gin Leu Thr Pro Leu Ser Leu Ala Ghi Pro Pro His Arg Leu He Leu Pro Leu Pro Gly Cys Ala 
Asp Ala Ala His Gly His Ala Cys Ser Leu Pro Glu Phe Ser Arg Arg Val Arg Ala Ala Leu Ser 
Pro Ser Cys Leu Glu Ala Val Thr Ala Ala His 
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FIGUItE 5K: NUCLOETIDE SEQUENCE FOR THE EXPRESSED Y. PESTIS 
PHYTASE 

ATGTCCGGACTGGAGAACCGCGTCCGCCTTTCCGGTTTAGTGTTAATGCTGTCCGGC 

CTGGCTGCTATCACCGCGCCTGTGGCCGCCGAACCATCGGGGTACACCTTAGAACGT 

GTAGTTATTTTGAGTCGCCATGGTGTGCGTAGCCCGACTAAGCAGACGCAGCTGATG 

AATGATGTAACACCTGATAAGTGGCCTCAGTGGCCGGTTAAAGCGGGCTATTTGACT 

CCTCGTGGCGCCGAACTGGTCACCCTGATGGGCGGGTTCTATGGCGATTATTTCCGC 

AGTTTGGGTCTTTTGGCCGCGGGCTGCCCGGCAGAGGGCGGTGTATATGCACAGGCA 

GATATCGACCAGCGCACTCGTTTAACCGGTCAGGCTTTTCTGGATGGTGTGGCGCCG 

GGTTGCGGCCTGACTGTCCACAATCAGGCCGATCTTAAGAAAACCGATCCTCTGTTT 

CATCCCGTTGAAACCGGCGTCTGTAAACTGGACAACGCCCAAACCGATAAGGCAAT 

TGAGGAACGCCTGGGCGGCCCGTTAGACACGGTAAGCCAGCGCTATGCCAAACCGT 

TTGCGCAAATGGGCGATGTCCTGAACTTCGCTGCGAGTCCGTACTGCAAGTCACTGC 

AGCAGCAGGGGAAAACTTGTGACTTCGCACACTTTGCGGCCAACGAAGTTAATGTA 

AACAAGGAAGGCACGAAAGTTACCCTGTCAGGCCCCCTGGCGCTGTCTAGCACGTT 

GGGCGAAATCTTCTTGCTGCAGAACGCGCAGGCGATGCCCGAAGTAGCGTGGCAGC 

GTTTGAAAGGCGCTGAGAACTGGGTGTCTCTTCTGAGCCTGCACAATGCACAGTTCA 

ACCTGATGGCTAAAACGCCATACATTGCACGCCACAAAGGCACGCCGCTTTTACAG 

CAAATCGATACCGCACTGACCCTGCAACTGGACGCCCAGGGGCAAAAACTGCCGAT 

CTCGGCTCAGAACCGTGTTTTATTCCTGGGTGGCCACGACACAAATATTGCTAACAT 

CGCCGGTATGCTGGGCGCAGATTGGCAGTTACCGGAACAACCGGATAACACCCCAC 

CGGGCGGCGGTCTGGTCTTTGAGCTGTGGCAGAATCCGGACAATCATCAACGTTATG 

TGGCCGTTAAGATGTTCTATCAGACCATGGATCAATTGCGTAACGCCGAGAAGCTGG 

ATTTAAAGAACAATCCCGCCGGCATCATCAGTGTCGCTGTGGCCGGCTGCGAGAATA 

ATGGTGACGATAAACTGTGCGAACTTGATACTTTTCAAAAAAAAGTAGCGAAAGTC 

ATTGAACCTGCGTGTCATATTTAA 
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FIGURE 5L: AMINO ACED SEQUENCE FOR THE EXPRESSED Y. PESTIS PHYTASE 

MSGLENRVRLSGLVLMLSGLAAITAPVAAEPSGYTLERVVILSRHGVRSPTKQTQLMND 

VTPDKWPQWPVKAGYLTPRGAELVTLMGGFYGDYFRSLGLLAAGCPAEGGVYAQADI 

DQRTRLTGQAFLDGVAPGCGLTVHNQADLKKTDPLFHPVETGVCKLDNAQTDKAIEER 

LGGPLDTVSQRYAKPFAQMGDVLNFAASPYCKSLQQQGKTCDFAHFAANEVNVNKEG 

TKVTLSGPLALSSTLGEIFLLQNAQAMPEVAWQBILKGAENWVSLLSLHNAQFNLMAKT 

PYIARHKGTPLLQQIDTALTLQLDAQGQKLPISAQNRYLFLGGHDTNIANIAGMLGADW 

QLPEQPDNTPPGGGLVFELWQNPDNHQRYVAVKMFYQTMDQLRNAEKLDLKNNPAGn 

SVAVAGCENNGDDKLCELDTFQKKVAKVIEPACHI 
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